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Chapter 1 Introduction 


RK3128 is a high performance Quad-core application processor for smart TV-Box. 
Especially it is a high-integration and cost efficient SOC for 1080P H.265 TV-Box. 


Quad-core Cortex-A7 Is integrates with separately Neon and FPU coprocessor, 
also shared 256KB L2 Cache. Mali400 MP2 GPU is embedded to support smoothly 
high-resolution (1LO80p) display and mainstream game. 


Lots of high-performance interface to get very flexible solution, such as 
multi-pipe display with HDMI1.4, TV Encoder. Crypto hardware Is integrated for 
Support security BOOT. 32bits DDR3/LPDDR2 provides high memory bandwidths 
for high-performance. 


HEVC hardware is integrated for support 1080P H.265 video. 


1.1 Features 


1.1.1 Microprocessor 


@®  Quad-core ARM Cortex-A7MP Core processor, a high-performance, 
low-power and cached application processor 

@ Full implementation of the ARM architecture v7-A Instruction set, ARM Neon 
Advanced SIMD (single instruction, multiple data) support for accelerated 
media and signal processing computation 

@ Separately Integrated Neon and FPU per CPU 

@® 32KB/32KB L1 |-Cache/D-Cache per CPU. 

@ Unified 256KB L2 Cache. 


1.1.2 Memory Organization 


@ Internal on-chip memory 

m@ 16KB BootRom 

m@ 8KB internal SRAM 

External off-chip memory” 

m™ DDR3-1066/DDR3L-1066, 32bits data width, 2 ranks, totally 2GB(max) 
address space 

m LPDDR2-800, 32bits data width, 2 ranks, totally 2GB(max) address 
Space 

m Async/Toggle/SyncNand Flash(include LBA Nand), 8bits data width,4 
banks, 60bits ECC 


1.1.3 Internal Memory 


@ Internal BootRom 
m Size: 16KB 
m™ Support system boot from the following device : 

8bits Async Nand Flash 

8bits toggle Nand Flash 

SPI interface 

eMMC interface 

SDMMC interface 

m™ Support system code download by the following interface: 
@ USB OTG interface 
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Internal SRAM 


Size : 8KB 


1.1.4 External Memory or Storage device 
Dynamic Memory Interface (DDR3/DDR3L/LPDDR2) 


Compatible with J EDEC standard DDR3/DDR3L/LPDDR2 SDRAM 

Data rates up to 1066Mbps(533MHz) for DDR3/DDR3L/LPDDR2 
Supports 2 ranks (chip selects), totally 2GB (max) address space. 

7 host ports with 64bits/128bits AXI bus interface for system access, AXI 
bus clock is asynchronous with DDR clock 

Programmable timing parameters to support DDR3/DDR3L/LPDDR2 
SDRAM from various vendor 

Advanced command reordering and scheduling to maximize bus 
utilization 

Low power modes, such as power-down and self-refresh for 
DDR3/LPDDR2 SDRAM; clock stop and deep power-down for LPDDR2 
SDRAM 

Compensation for board delays and variable latencies through 
programmable pipelines 

Programmable output and ODT impedance with dynamic PVT 
compensation 


Nand Flash Interface 


Support 8bits async/toggle/syncnandflash, up to 4 banks 

Support LBA nandflash 

l6obits, 24bits, 40bits, 60bits hardware ECC 

For DDR nandflash, support DLL bypass and 1/4 or 1/8 clock adjust 
For async/togglenandflash, support configurable interface timing, 
maximum data rate is 16bit/cycle 

Embedded AHB master interface to do data transfer by DMA method 
Also support data transfer by AHB slave interface together with external 
DMAC 


eMMC Interface 


Compatible with standard iNAND interface 

Support MMC4.5 protocol 

Provide eMMC boot sequence to receive boot data from external eMMC 
device 

Support FIFO over-run and under-run prevention by stopping card clock 
automatically 

Support CRC generation and error detection 

Embedded clock frequency division control to provide programmable 
baud rate 

Support block size from 1 to 65535Bytes 

S8bits data bus width 


SD/MMC Interface 


Compatible with SD2.0, MMC ver 4.5 

Support FIFO over-run and under-run prevention by stopping card clock 
automatically 

Support CRC generation and error detection 

Embedded clock frequency division control to provide programmable 
baud rate 
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m™ Support block size from 1 to 65535Bytes 
m™ Data bus width is 4bits 


1.1.5 System Component 


CRU (clock & reset unit) 

m™ Support clock gating control for individual components inside RK3128 

m™ One oscillator with 24MHz clock input and 4 embedded PLLs 

m™ Support global soft-reset control for whole SOC, also individual 
soft-reset for every components 


PMU(power management unit) 

m Multiple configurable work modes to save power by different frequency 
or automatically clock gating control or power domain on/off control 

m Lots of wakeup sources in different mode 

2 separate voltage domains 

m 3 separate power domains, which can be power up/down by software 
based on different application scenes 


Timer 

6 on-chip 64bits Timers in SoC with interrupt-based operation 
Provide two operation modes: free-running and user-defined count 
Support timer work state checkable 

Fixed 24MHz clock input 


PWM 

Four on-chip PWMs with interrupt-based operation 

Programmable pre-scaled operation to bus clock and then further scaled 
Embedded 32-bit timer/counter facility 

Support capture mode 

Support continuous mode or one-shot mode 

Provides reference mode and output various duty-cycle waveform 


WatchDog 
m 32 bits watchdog counter width 
m™ Counter clock is from apb bus clock 
m™ Counter counts down from a preset value to 0 to indicate the occurrence 
of a timeout 
m™ WODT can perform two types of operations when timeout occurs: 
@ Generate a system reset 
@ First generate an interrupt and if this is not cleared by the service 
routine by the time a second timeout occurs then generate a system 
reset 
m Programmable reset pulse length 
m@ Totally 16 defined-ranges of main timeout period 


Bus Architecture 
M 128bit/64-bit/32-bit multi-layer AXI|/AHB/APB composite bus 
architecture 
m 5 embedded AXI interconnect 
@ CPU interconnect with four 64-bits AXI masters, one 64-bits AXI 
Slaves, one 32-bits AHB master and lots of 32-bits AHB/APB slaves 
@ PERI interconnect with two 64-bits AXI masters, one 64-bits AXI| 
Slave, five 32-bits AHB masters and lots of 32-bits AHB/APB slaves 
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@ Display interconnect with three 128-bits AXI master, four 64-bits AXI 
masters and one 32-bits AHB slave 

@ GPU interconnect with one 128-bits AXI master with point-to-point 
AXI-lite architecture and 32-bits APB slave 

@ \VCODEC interconnect also with two 64-bits AXI master and two 
32-bits AHB slave, they are point-to-point AXI-lite architecture 

Flexible different QoS solution to improve the utility of bus bandwidth 


@® Interrupt Controller 


™ Support 3 PPI interrupt source and 74 SPI interrupt sources input from 
different components inside RK3128 

m™ Support 16 softwre-triggered interrupts 

m@ Input interrupt level is fixed , only high-level sensitive 

m@ Two interrupt outputs (nFIQ and nIRQ)separatelyfor each Cortex-A7, 
both are low-level sensitive 

m™ Support different interrupt priority for each interrupt source, and they 
are always software- programmable 

@ DMAC 

m Micro-code programming based DMA 

m The specific instruction set provides flexibility for programming DMA 
transfers 

m Linked list DMA function is supported to complete scatter- gather transfer 

™ Support internal instruction cache 

m Embedded DMA manager thread 

m™ Support data transfer types with memory-to-memory, 
memory-to- peripheral, peripheral-to- memory 

m Signals the occurrence of various DMA events using the interrupt output 
Signals 

m™ Mapping relationship between each channel and different interrupt 
outputs is software- programmable 

m One embedded DMA controller PERI_DMAC for peripheral system 

m PERI_DMAC features: 


@ 8 channels totally 

@ 16 hardware request from peripherals 
@ 2 interrupt output 

@ Not support trustzone technology 


@® Security system 


Embedded encryption and decryption engine 

@ Support AES 128/192/256 bits key mode, ECB/CBC/CTR chain mode, 
Slave/FIFO mode 

@ Support DES/3DES (ECB and CBC chain mode) , 3DES (EDE/ EEE 
key mode), Slave/FIFO mode 

@ Support SHA1/SHA256/MD5 (with hardware padding) HASH 
function, FIFO mode only 

@ Support 160 bit Pseudo Random Number Generator (PRNG) 

@ Support PKA 512/1024/2048 bit Exp Modulator 


1.1.6 Video CODEC 


@ Shared internal memory and bus interface for video decoder and encoder® 
@® Embedded memory management unit(MMU) 
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@ Video Decoder 


Real-time video decoder of MPEG-1, MPEG-2, MPEG-4,H.263, H.264, 
H.265,VC-1, RV, VP6/VP8, Sorenson Spark, MVC 

MMU Embedded 

Supports frame timeout interrupt , frame finish interrupt and bitstream 
error interrupt 

Error detection and concealment support for all video formats 

Output data format is YUV420 semi-planar, and YUV400( monochrome) 
IS alSO Supported for H.264 

H.265 up to MP Level 4.1 High Tier : 1080P@60fps 

H.264 up to HP level 4.2. +: 1080p@6Ofps 

MPEG-4 up to ASP level 5 : 1080p@60fps 


MPEG-2 up to MP : LO80p@60fps 
MPEG-1 up to MP : LO80p@60fps 
H.263 : 576p@60fps 

Sorenson Spark : LO80p@60fps 
VC-1 up to AP level 3 : LO80p@30fps 
RV8/RV9/RV10 : 1080p@60fps 
VP6/VP8 : 1080p@60fps 
MVC : LO80p@60fps 


For H.264, image cropping not supported 

For MPEG-4,GMC(global motion compensation)not supported 

For VC-1, upscaling and range mapping are supported in image 
post-processor 

For MPEG-4 SP/H.263/Sorenson spark, using a modified H.264 in-loop 
filter to implement deblocking filter in post-processor unit 


@ Video Encoder 


Support video encoder for H.264 UP to HP@level4.1, MVC and VP8 
Only support | and P slices, not B slices 

Support error resilience based on constrained intra prediction and slices 
Input data format: 

YCbCr 4: 2:0 planar 

YCbCr 4: 2:0 semi- planar 

YCbYCr 4:2:2 

CbYCrY 4:2:2 interleaved 

RGB444 and BGR444 

RGB555 and BGR555 

RGB565 and BGR565 

RGB888 and BRG8&88& 

RGB101010 and BRG101010 

Image size is from 96x96 to 1920x1088( Full HD) 

Maximum frame rate is up to 1920x1080 @ 25FPS°® 


o¢ 
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1.1.7 ]PEG CODEC 
@ J)PEG decoder 


Input JPEG file : YCboCr 4:0:0, 4:2:0, 4:2:2, 4:4:0, 4:1:1 and 4:4:4 
sampling formats 

Output raw image : YCbCr 4:0:0, 4:2:0, 4:2:2, 4:4:0, 4:1:1 and 4:4:4 
semi- planar 

Decoder size is from 48x48 to 8176x8176(66.8Mpixels) 

Support J PEG ROI(region of image) decode 

Maximum data rate® is up to 76million pixels per second 
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m™ Embedded memory management unit(MMU) 


J PEG encoder 

m@ Input raw image : 

YCbCr 4:2:0 planar 

YCbCr 4:2:0 semi- planar 

YCbYCr 4:2:2 

CbYCrY 4:2:2 interleaved 

RGB444 and BGR444 

RGB555 and BGR555 

RGB565 and BGR565 

RGB888 and BRG888& 

RGB101010 and BRG101010 

Output J PEG file : J FIF file format 1.02 or Non-progressive J PEG 
Encoder image size up to 8192x8192(64million pixels) from 96x32 
Maximum data rate® up to 90million pixels per second 
Embedded memory management unit(MMU) 
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1.1.8 Image Enhancement (IEP module) 


Image format support 

Input data: XRGB/RGB565/YUV420/YUV422 

Output data: ARGB/RGB565/YUV420/YUV422 
ARGB/XRGB/RGB565/YUV swap 

UV SP/P 

BT601 I/BT601 f/BT709 I/BT709_ f color space conversion 
RGB dither up/down 

YUV up/down sampling 

Max source image resolution: 8192x8192 

Max scaled image resolution: 4096x4096 


YUV enhancement 
M@ Hue, Saturation, Brightness, Contrast adjustment 


RGB enhancement & denoise 
M Contrast enhancement 

m™ Color enhancement 

= Gamma adjustment 


High quality scale 

M@ Averaging filter down-scaling 

m Bi-cubic up-scaling 

m Arbitrary non-integer horizontal & vertical scaling ratio range from 1/16 
to 16 


De-interlace 

mM 3x5 Y motion detection matrix 

m™ Source width up to 1920 

m™ Configured high frequency de-interlace 

m@ 1402 (Input 4 field, output 2 frame) /1401B/1401T/I201B/I201T mode 


Interface 

M Configured direct path to LCDC if source width no more than 1920 
m 32bit AHB bus slave 

m@ 64bit AXI bus master 

=m Combined interrupt output 
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1.1.9 Graphics Engine 


3D Graphics Engine : 


High performance OpenGL ES1.1 and 2.0, OpenVG1.1 etc. 
Embedded 4 shader cores with shared hierarchical tiler 
Separate vertex(geometry) and fragment( pixel) processing for 


maximum parallel throughput 


Provide MMU and L2 Cache with 32KB size 


2D Graphics Engine(RGA module) : 


BHEHEREEHH eRe 


Bit Blit with Strength Blit, Simple Blit and Filter Blit 

Color fill with gradient fill, and pattern fill 

Line drawing with anti-aliasing and specified width 

High-performance stretch and shrink 

Monochrome expansion for text rendering 

ROP2, ROP3, ROP4 full aloha blending and transparency 

Alpha blending modes including J ava 2 Porter-Duff compositing blending 


les , chroma key, and pattern mask 


8K x 8K raster 2D coordinate system 

Arbitrary degrees rotation with anti-aliasing on every 2D primitive 

Programmable bicubic filter to Support image scaling 

Blending, scaling and rotation are supported in one pass for stretch blit 

Source formats : 

ABGR8888, XBGR888, ARGB8&888, XRGB888 

RGB888, RGB565 

RGBA5551, RGBA4444 

YUV420 planar, YUV420 semi-planar 

YUV422 planar, YUV422 semi- planar 

BPP8, BPP4, BPP2, BPP1 

Destination formats : 

@ ABGR8888, XBGR888, ARGB8888, XRGB888 

@ RGB888, RGB565 

@ RGBA5551, RGBA4444 

@ YUV420 planar, YUV420 semi-planar only in filter and pre-scale 

mode 

@ YUV422 planar, YUV422 semi-planar only in filter and pre-scale 
mode 
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1.1.10 Video IN/ OUT 


Camera Interface 


Support up to 5M pixels 

Sbits CCIR656(PAL/NTSC) interface 

8bits raw data interface 

YUV422 data input format with adjustable YUV sequence 
YUV422,YUV420 output format with separately Y and UV space 
Support image crop with arbitrary windows 


Display Interface 


Support HDMI 1.4 output up to LO8O0P@60Hz 
TV Interface: ITU-R BT.656(8-bit, 4801/576i/10801),TV encoder 1Obit 


out for DAC, RGB888+1080i for HDMI, Parallel RGB HDMI 
interface: 24-bit(RGB888 YCbCr444) 


Max output resolution 1920x1080 for HDMI, 4801/5761 for CVBS 
4 display layers : 
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@ One background layer with programmable 24bits color 
@ One video layer (win0O) 
RGB888, ARGB888, RGB565, YCbCr422, YCbCr420, YCbCr444 
maximum resolution is 1920x1080,support virtual display 
1/8 to 8 scaling up/down engine with arbitrary non-integer ratio 
256 level alpha blending(pre-multiplied alpha support) 
Support transparency color key 
De-flicker support for interlace output 
Direct path support 
YCbCr2RGB(rec601-mpeg/rec601-)jpeg/rec709) 
RGB2YCbCr( BT601/BT 709) 
ne video layer (win1) 
RGB888, ARGB888, RGB565 
Support virtual display 
256 level alpha blending (pre-multiplied alpha support) 
Support transparency color key 
Direct path support 
RGB2YCbCr( BT601/BT 709) 
@ Hardware cursor(win3) 
@ 8BPP (ARGB888 LUT) 
@® Support two size: 32x32 and 64x64 
@ 256 level alpha blending 
@ Support hwc over panel at right and below side 
m@ WinO and Winl layer overlay exchangeable 
m 3x 256 x 8 bits display LUTs 
m™ Support replication(16bits to 24bits) and dithering(24bits to 16bits/ 
18bits) operation 
m Blank and blank display 
m@ Scaler 
@ Output for RGB (max up to 1024x768), not support interlace 


@©e@eeeoeoeooneedeeegeee @ @ 


1.1.11 HDMI 


m™ HDMI version 1.4a, HDCP revision 1.4 and DVI version 1.0 compliant 
transmitter 

m™ Supports DTV from 480i to 1080i/p HD resolution 

™ Supports 3D function defined in HDMI 1.4 spec 

m™ Supports data rate from 25MHz, 1.65bps up to 3.4Gbps over a Single 
channel HDMI 

m™ TMDS Tx Drivers with programmable output swing, resister values and 
pre-emphasis 

m Digital video interface supports a pixel size of 24, 30, 36, 48bits color 
depth in RGB 

m S/PDIF output supports PCM, Dolby Digital, DTS digital audio 
transmission (32-192kHz Fs) using |EC60958 and IEC 61937 

m@ Multiphase 4MHz fixed bandwidth PLL with low jitter 

m HDCP encryption and decryption engine contains all the necessary logic 
to encrypt the Incoming audio and video data 

m™ Support HDMI LipSync if needed as addon feature 

m Lower power operation with optimal power management feature 

m The EDID and CEC function are also supported by HDMI Transmitter 
Controller 

= Optional Monitor Detection supported through Hot Plug 
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1.1.12 Audio Interface 


12S/PCM with 8ch 

Up to 8 channels (8xTX, 2xRX) 

Audio resolution from lLobits to 32bits 

Sample rate up to 192KHz 

Provides master and slave work mode, software configurable 
Support 3 12S formats (normal, left-justified, right-justified) 
Support 4 PCM formats(early, latel, late2, late3) 

12S and PCM mode cannot be used at the same time 


12S/PCM with 2ch 

m Up to 2 channels (2xTX, 2xRX) 

m™ Audio resolution from 16bits to 32bits 

m Sample rate up to 192KHz 

m Provides master and slave work mode, software configurable 
m™ Support 3 12S formats (normal , left-justified , right-justified) 
m™ Support 4 PCM formats(early , latel , late2 , late3) 
m 12S and PCM cannot be used at the same time 


SPDIF 

m™ Support two 16-bit audio data store together in one 32-bit wide location 

m Support biphase format stereo audio data output 

m™ Support 16 to 31 bit audio data left or right justified in 32-bit wide 
Sample data buffer 

m™ Support 16, 20, 24 bits audio data transfer in linear PCM mode 

m™ Support non-linear PCM transfer 


Audio Codec 

m Digital interpolation and decimation filter integrated 

m@ Line-in, Microphone in and Speaker out Interface 

m@ On-Chip Analog Post Filter and digital filters 

Mm Single-ended or differential |nput and Output 

m@ Sampling Rate of 8kH2/12kHz/16kHz/ 24kHz/32kHz 

/48kHz/44.1K/96KHz 

m™ Support 160hm to 320hm Head Phone and Speaker Phone Output 

m Mono, Stereo channel supported 

= Optional Fractional PLL available that support 6Mhz to 20Mhz clock input 
to any clock output that meets 8kHz/12kHz/16kHz2/ 24kHz/32kHz 
/48kHz/44.1K/96KHz and 128 time oversampling ratio. 


1.1.13 Connectivity 


SDIO interface 
= Compatible with SDIO 3.0 protocol 
m Abits data bus widths 


High-speed ADC stream interface 

m™ Support single-channel 8bits/10bits interface 
m DMA-based and interrupt-based operation 

m™ Support 8bits TS stream interface 


TS interface 
m™ Supports one TS input channel. 
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m™ Supports 4 TS Input Mode: sync/valid mode in the case of serial TS input; 
nosync/valid mode, sync/valid, sync/burst mode in the case of parallel 
TS input. 
m™ Supports 2 TS sources: demodulators and local memory. 
m™ Supports 1 Built-in PTIs(Programmable Transport Interface) to process 
TS simultaneously, and Each PTI supports: 
@ 64 PID filters. 
@ TS descrambling with 16 sets of Control Word under CSA v2.0 
Standard, up to 1O4Mbps 
@ 16 PES/ES filters with PTS/DTS extraction and ES start code 
detection. 
@ 4 PCR extraction channels 
@ 64 Section filters with CRC check, and three interrupt mode: stop per 
unit, full-stop, recycle mode with version number check 
@ PID done and error interrupts for each channel 
@ PCR/DTS/PTS extraction interrupt for each channel 
m@ 1 built-in multi-channel DMA Controller. 
@® Smart Card 
Support card activation and deactivation 
Support cold/warm reset 
Support Answer to Reset (ATR) response reception 
Support TO for asynchronous half-duplex character transmission 
Support T1 for asynchronous half-duplex block transmission 
Support automatic operating voltage class selection 
Support adjustable clock rate and bit (baud) rate 
Support configurable automatic byte repetition 


@ GMAC 10/100/1000M Ethernet Controller 

™ Supports 10/100/1000-Mbps data transfer rates with the RGMI| 

interfaces 

™ Supports 10/100-Mbps data transfer rates with the RMII interfaces 

m™ Supports both full-duplex and half-duplex operation 
Supports CSMA/CD Protocol for half-duplex operation 
Supports packet bursting and frame extension in 1000 Mbps 
half-duplex operation 
Supports IEEE 802.3x flow control for full-duplex operation 
Optional forwarding of received pause control frames to the user 
application in full-duplex operation 
Back-pressure support for half-duplex operation 
Automatic transmission of zero-quanta pause frame on deassertion 
of flow control input in full-duplex operation 
Preamble and start-of-frame data (SFD) insertion in Transmit, and 
deletion in Receive paths 
Automatic CRC and pad generation controllable on a per-frame basis 
Options for Automatic Pad/CRC Stripping on receive frames 
Programmable InterFrameGap (40-96 bit times in steps of 8) 
Supports a variety of flexible address filtering modes 
Separate 32-bit status returned for transmission and reception packets 
Supports IEEE 802.1Q VLAN tag detection for reception frames 
Support detection of LAN wake-up frames and AMD Magic Packet frames 
Support checksum off-load for received IPv4 and TCP packets 
encapsulated by the Ethernet frame 
Support checking |Pv4 header checksum and TCP, UDP, or ICMP 


BEEBE eee 
oe? 069% OF 
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@ SPI 


checksum encapsulated in |Pv4 or |Pv6 datagrams 

Comprehensive status reporting for normal operation and transfers with 
errors 

Automatic generation of PAUSE frame control or backpressure signal to 
the GMAC core based on Receive FIFO-fill (threshold configurable) level 
Handles automatic retransmission of Collision frames for transmission 
Discards frames on late collision, excessive collisions, excessive deferral 
and underrun conditions 


Controller 

Support serial- master and serial-slave mode, software-configurable 
DMA- based or interrupt-based operation 

Embedded two 32x16bits FIFO for TX and RX operation respectively 
Support 2 chip-selects output in serial- master mode 


@ UART Controller 
m™ 3 .0n-chip uart controller inside RK3128 
m™ DMA-based or interrupt-based operation 
m UARTO Embeddeds two 64Bytes FIFO for TX and RX operation 
respectively 
m UART1/UART2 Embedded two 32Bytes FIFO for TX and RX operation 
respectively 
Mm Support 5bit, 6bit, 7bit,8bit serial data transmit or receive 
m Standard asynchronous communication bits such as start,stop and 
parity 
m™ Support different input clock for uart operation to get up to 4Mbps or 
other special baud rate 
m™ Support non-integer clock divides for baud clock generation 
™ Support auto flow control mode 
@® 1|2C controller 
Mm 4 on-chip |2C controller in RK3128 
m Multi-master |2C operation 
m™ Support 7bits and 10bits address mode 
m™ Software programmable clock frequency and transfer rate up to 
400Kbit/s in the fast mode 
m™ Serial 8bits oriented and bidirectional data transfers can be made at up 
to LOOKbit/s in the standard mode 
@ GPIO 
m 4 groups of GPIO (GPIOO~GPIO3) , 32 GPIOs per group in 
GPIOO~GPIO3, totally have 128 GPIOs 
m@ All of GPIOs can be used to generate interrupt to Cortex-A9 
m@ All of pullup GPIOs are software- programmable for pullup resistor or not 
= All of pulldown GPIOs are software- programmable for pulldown resistor 
or not 
m All of GPIOs are always in Input direction in default after power-on-reset 
@ USB Host2.0 
m™ Embedded 1 USB Host 2.0 interfaces 
= Compatible with USB Host2.0 specification 
m™ Supports high-speed(480Mbps), full-spoeed(12Mbps) and 
low-speed(1.5Mbps) mode 
m Provides 16 host mode channels 
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m™ Support periodic out channel in host mode 


@ USB OTG2.0 

= Compatible with USB OTG2.0 specification 

m™ Supports high-speed(480Mbps), full-spoeed(12Mbps) and 
low-speed(1.5Mbps) mode 
Support up to 9 device mode endpoints in addition to control endpoint O 
Support up to 6 device mode IN endpoints including control endpoint 0 
Endpoints 1/3/5/7 can be used only as data IN endpoint 
Endpoints 2/4/6 can be used only as data OUT endpoint 
Endpoints 8/9 can be used as data OUT and IN endpoint 
Provides 9 host mode channels 


1.1.14 Others 


@ SAR-ADC(Successive Approximation Register) 
m 3-channel single-ended 10-bit SAR analog-to-digital converter 


m™ Sample rate Fs is 200KHz 
m SAR-ADC clock must be large than 11*Fs, recommend is 11*Fs 
m DNL is less than +1 LSB, INL Is less than +2.0 LSB 
m Power supply is 3.3V (+10%) for analog interface, power dissipation is 
less than 900uUW 
@® eFuse 
m Two high-density electrical Fuse is integrated: 512bits (64x8) 
m Support standby mode 
m™ Programming condition : VP must be 2.5V(+10%) 
m Program time Is 2us. 
m Read condition: VP must be OV or Floating. 


m Provide inactive mode, VP must be OV or Floating in this mode. 


@® Operation Temperature Range 
m -40°C to +85°C 


@® Operation Voltage Range 
m |lOsupply : 3.3V (+10%) 


@ Package Type 
™ BGA316 (body: 14mm x 14mm; ball size: 0.3mm; ball pitch : 0.65mm) 


@ Power 
m TBA 


Notes :®: DDR3/LPDDR2/LPDDR3 are not used Simultaneously as well as async and sync 
ddrnand flash 

= iA RK3128, Video decoder and encoder are not used simultaneously because of 
Shared internal buffer 

©: Actual maximum frame rate will depend on the clock frequency and system bus 
performance 

®: Actual maximum data rate will depend on the clock frequency and J PEG compression 

rate 


1.2 Block Diagram 
The following diagram shows the basic block diagram for RK3128. 


19 


Rock? RK 3128 datasheet Rev 0.6 


System Peripheral 


Cortex-A7 Quad-core TS stream process 


12S/PCM (2ch 
256KB L2 Cache / (2ch) 
12S/PCM (8ch) 


UARTx3 


Timerx6 


WatchDog 


SAR-ADC 
2D Graphics Engine ar al SPI(M/S) 


DMACx1 Audio Codec 


Crypto JPEG Decoder JPEG Encoder SDIO 3.0 


(4bits) 


Image pre processor 720p Video I2C x4 
encoder 
ed GPIOx128 
| © seria 1080p Video 
decoder 
8bits CCIR/ GMAC 
Camera I/F 


Inand /eMMC I/F SDR/DDR/LBA SRAM (8KB) 


Nand Flash 


ROM (16KB) 
: D2.0 / HS- 
Parallel RGB interface : ace DDR3/LPDDR2 


Fig.1-1RK3128 Block Diagram 





1.3 Pin Description 


In this chapter, the pin description will be divided into two parts, one Is all 
power/ground descriptions in Table 1-1, include analog power/ground, another Is 
all the function signals descriptions in Table 1-2, also include analog 
power/ground. 


1.3.1 RK3128 power/ ground |O descriptions 
Table 1-1 RK3128 Power/Ground IO informations 


Group Ball # V) V) V) Descriptions 





B14, 

C3,C7,C10,C13, 

G3,G13, Internal Core 
H8,H9,H10,H11,H12,H13, Ground 
J8,J9,)10,J11,J)12,)13, vie vie ae and Digital lO 
K3,K8,K9,K10,K11,K12,K13, Ground 
L8,L9,L10,L11,L12,L13,L14 

M2,M8,M9,M10,M11,M12,M13, 
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N7,N8,N9,N10,N11,N12,N13, 
P7,P8,V3,W6,W9,W12,W15 


Internal CPU 
Power 


AVDD P12,P13,P14,N14,M14 1.2 (@ cpu 
frequency 
<= 1GHz) 


CVDD G7,K7,P10,J14,H14,G10 Internal Core 
Power 


Power 
Power 
Power 
Power 


DDR3 Digital 
|O Power 





1.4 1.5 1.6 


DDR_VDD H7,J 7,L7,M7,G12,G11,G9,G8 LVDDR3 
Digital |1O 
Power 


A/GPLL_ DV ARM PLL 
C/DPLL_ DV DDR PLL 


N/A | 1.35 | N/A 


PLL_VCCIO N5 = | so | 36 |. 
= Analog Power 

SAR_AVDD3 597! 33 | 3.67 SAR-ADC 
3 Analog Power 


USB 
USB DVDD OTG2.0/Host 
Power 
USB 
USB AVDD OTG2.0/Host 
33 T10 2.9/7 3.3 3.63 2.0 Analog 
Power 
aaa 


CODEC AV Audio Codec 
21 
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Audio Codec 
ee D14 Analog 
SS 
Ground 





HDMI_ DVD HDMI Digital 
i CCYRTS NG 
HDMI_AVD HDMI Analog 

TV 


TV ENCODER 


ENCODER T7 2.97 | 3.3 | 3.63 
= Analog Power 


AVDD 


TV TV ENCODER 
ENCODER _ Analog 


AGND Ground 
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1.3.2 RK3128 function 1O descriptions 
Table 1-2 RK3128 |O descriptions 


Left Side@ 
DDR AO. ——O TD 











(DDR AZ —SC ED 

DDR AS — ST 

rs a a rr ee eee eee ee ee eee 
DDR Al13 

a 
DDR ODT1 

DOR RESET r 
DDR DQ10 

(DDR DOB OTE 

-DDR.DQS1.—“‘“‘ SA A 

(DDR DQOSI Ns] He | 

-DDR.DQ14.0 sii 

(DDR DQI200—“‘—‘“‘—i‘iTSC BT 

-DDR.DQI5.—ss—sSSCK 

re Se se a ee ee ee ee ee ee 
DDR DQ9 

(DDR DM a TOE EE 
(DDR DQ11.——i—i—i‘iTCH 
-DDR.DQ26.—— s—“‘“‘ | HCY 

FDDR_pQ24- | KA 
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DDR_DQS3 L 


1 
PDDR DQS3 NO 
DDR DQ3IO 
DDR DQ2B0 | 
DDR DQ31 
DDR DQ29 | KO 

DDR_DQ25 L4 
DDR DMZ 
PDDR.DQ27 | KS 
XOUT2Z4M | NDT 
PXINZ4M EN 


eemrmemmrse re [TT 
RDERO/GPS_SIGN/GMAC_TXD2 

Eee 
RDER1/GPS_ MAG/GMAC_TXD3 

SHR/I2C2_ SCL/GMAC_ RXD2 
RL/I2C2_ SDA/GMAC_RXD3 






GPIO2_C3/LCDC_D17/EBC_GD | ,, 
PWRO/GMAC_TXDO 
GPIO2 C2/LCDC D16/EBC GD 
SP/GMAC TXD1 
GPIO2_C1/LCDC_D15/EBC_GD | ,,, 
OE/GMAC_RXDO 
GPIO2_C0/LCDC_D14/EBC_VC | _. 
OM/GMAC RXD1 

“ 

| P6 


GPIO2 D1/LCDC_D23/EBC G 


PWR2/GMAC MDC 


GPIO2 DO/LCDC D22/EBC GD 
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PWR1/GPS_ CLK/GMAC_ COL 
GPIO2 B//LCDC_D13/EBC SD 


CE5/GMAC_RXER 
CE4/GMAC_ CLK 

CE3/GMAC_TXEN 

CE2/GMAC_ MDIO 
GPIO2_B3/LCDC_DEN/EBC_GD | |, 
CLK/GMAC_RXCLK 


SDOE/GMAC_CRS 
SDLE/GMAC_TXCLK 
a Tw 
CLK/GMAC_RXDV 


PHDMIEXTR | WT 

PHDMLTX3N—0 | wd 
HDMI TX3P Yl 

PHDMITXON | wT 
HDMI TXOP Y2 

PHDMLTXIN, | WHA 
HDMI TXI1P Y4 


PHDMLTX2N | WSBT 
PHDMLTX2Po0 | YS | 
STVENCODERIOUTIN | U7 | | 


STVENCODER 1OUTP | V7 | | 
STVENCODERIREF | UB || 
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LVDS/MIPI_EXTR V8 
CE1/MIPI_CLKN 

CEO/MIPI_CLKP 

DO7/MIPI_D3N 

DO6/MIPI_D3P 
LCDC_D5/LVDS_TX2N/EBC SD 
DO5/MIPI_D2N 


DO4/MIPI_D2P 
DO3/MIPI_ DIN 
DO2/MIPI_ DIP 
DO1/MIPI_DON 
DOO/MIPI_ DOP 
USB_EXTIR Vil 


USBO VBUS 


USBO ID 
USBO DM 





USBO DP W16 
ADCI NO Pll 


ADCIN1 U10 | 
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ADCIN2 V10 
a ae ee ee ee es a 
a ae Be Pe es es a 
a ae ee ee ee es [ 
a ee Be Pee es es | 
CIF_D2/TS D2 ee ee SS ( 
CIF D3/TS D3 V16 
CIF D4/TS D4 TB | | 
(CIF D5/TS DDE RABE 
(CIF D6&/TS D6 CERI 
(CIF D7/TS D7 ETO | 
(CIF VSYNC/TS SYNC | UI || 
(CIF _CLKI/TS VALID | U6 | 
(CIF_HREF/TS FAIL | VB || 
GPIO3_C1/DRIVE VBUS/PMIC_ 
steep eof | TT 
(CIF_CLKO/TS CLKO. EAB | 
Ui8 | 
(CIF PDNI/GPIO3 BB. | Y20 | 
(GPIOO D3/PWM1_ ETAT | 
(GPIOO D4/PwM2.— TK | 
GPIO3_DZ/IR- | 
(GPIO3_D3/SPDIF | ID | 


GPIO2_D2/CARD_RST/UARTO 
— - - | T18 
GPIO2_D3/CARD_ CLK/UARTO_ 
= Y17 


|GPIO1_Ci/spMMCO_DET ss | W19 | | 
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GPIO2 D4 


GPIO2_D5/CARD_DET/UARTO_ | \5, 
CTSN 

GPIO1_C6/FLASH_CS2/EMMC_ | jy49 
CMD 

GPIO2_A5/FLASH WP/EMMC P 

vn v19 
GPIO1_C7/FLASH CS3/EMMC 

<7 - — | p19 


GPIO1_D0/FLASH_DO/EMMC_D | ,,, 
0/SFC SIOO 


2/SFC_SIO2 
1/SFC SIO1 
3/SFC_SIO3 


GPIO1 D4/FLASH D4/EMMC_D 
4/SPI_RXD 


6/SPI_CSNO 

9/SPIl_TXD 

7/SPl_CSN1 

GPIO2_ AO/FLASH_ALE/SPI_ CL 
GPIO2 A2/FLASH WRN/SFC C 

SNO = P20 
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GPIO2 A3/FLASH RDN/SFC C 


SN1 L15 
eer rem Perf TT 

CMD/SFC_CLK 
|GPIO2 AG/FLASH CSO | LMG | 
ef 

CLKO 
|GPIOO_C7/FLASH CS] LA | 
TEST 
|GPIO1 B6/SDMMCO PWR | N18 | P 
PNPOR ENZO 


everson fos P 
TMS 
gocoveemer em Tex 
TCK 


GPIOL C3/SDMMCO_ D1/UART2 
RX K15 


GPIOL C2/SDMMCO_ DO/UART2 
TX L18 


|GPIO1_A7/SDMMCO_WP | LIN || | 
|GPIOO B6/I2S_ SDI/SPI_CSNO | K19 | | 


GPIO3_D7/CIF PDNO/TEST CL 
a ~ K18 


GPIOO B5/I2S SDO/SPI_ RXD L20 


-GPIOO B4/i2S LRCK TX | HIG || 


GPIOO B3/I2S LRCK RX/SPI_ 


Ed DG 


}GPIOO B1/I2S SCLK/SPI_CLK | K20 | | fF 
|GPIOO BO/I2S MCLK | HITZ | | 
|GPIO1_Co/sDMMCO_CLKO. | H20] | 
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GPIO1 B3/UART1 RTSN/SPI_C 
ae -~ | G18 


}GPIO1_B2/UART1_RX/SPI_RXD| H19 | | | 
GPIOL BAUART TH/SPL TAD | MMB {ff 


-GPIO3 CO = ——C“##=“' 


a es 
lsd 
LK 
roca Po [PP 
socemessoosemme Few PTT 
D2 


pGi5 | F a ee ee ee ee 


peur fax 

MC1 D1 

aero Tew 
DO/PMIC_ SLEEP 

a 
CLKO/XIN_32K 


GPIO1 B7/SDMMCO CMD et 


GPIOO_ A3/Il2C1_ SDA/SDMMC1 
CMD 


GPIOO_A1/I2CO_SDA E17 
SGPIOO AZ/I2C1 SCL | FID | | 


GPIOO AO/I2CO SCL D20 


-GPIOO CAPONE GEG NG J 
| E13 a a ee 


possi so 5 Fe FT 
sgocwmorsmmets Pee PT 
DA 
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sGPIO3. C7 GRO 
GPIO3 C6 CB 
GPIO3 CSE AB | 


GPIO3 C4 


GPIO3 C3 


GPIO3 C2 


;GPIO1 B4/SPI_CSN1_ | BID | | 
GPIOO DSP 
}GPIOO_D6/SDMMC1 PWR | A20 | | 
GPIO0_D7 ee a a ee ee 
}GPIOO_D1/UART2 CTSN | AIO | | 


GPIOO DO/UART2_ RTSN/PMIC C17 
SLEEP 


GPio0 ce 
GPIO0 C3 
sGPiOO.c20 


GPIOO_ C1/CARD_!IO/UARTO_RT 
SN — P15 


sGPIOO COU 
GPIO3 D6 
GPIO3 D5 | 
GPIO3 D4 
eGPIO3 DIE 
sCcODEC MICL CT EMH 


CODEC AIL C16 
CODEC VCM 





CODEC MICBIAS 
CODEC AIR 
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CODEC MICR E16 


DDR_DQ18 BY 
/DDR DQI6 S| CA 
/DDR_DQS200 | CALL. 
/DDR_DQS2.N sD 
)DDR_DQ2200 SF 

| E10 
| A13 
| B12 _ 





DDR_DQ20 


DDR _DQSO _N 


| A14 
/DDR DQSOU S| 
| BS 
DDR DQ6- CSC 





DDR DQ4 B10 
-DDR.DQ5.—“(i—‘“—s—~s SCT 
-DDR.DQi. ti‘ Oe 
a eS SS SS VS OR SS 

DDR DQ3 


DPRIAB 
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ee | 
re dd 
a Ld 
DDR Al12 B4 

DDR BAL EBT ae P| 
DDR BAO TT Pf 
DDRAIO- = — a Pp P| 
DDR_CKE | BB a 
DDRODTO, ——s—“—i‘“‘ CS éBZ | PT 
PDDRCLK NO] C2 | 
DDRCLK TBE | 
PDDR_RASN | EB [ 
|DDR_CASN. | ET 
PDDR_CSNI | BS 
/DDR_CSNOU——CiLECAATC | 
DDR WEN] ST | 
DDR.BA2Z- | aa 
DDRAS 
Notes : 
@) *Pad types: | = input , O = output, I/O = input/output (bidirectional) , 


AP = Analog Power , AG =Analog Ground, DP = Digital Power , DG = Digital Ground, A = Analog 
“Output Drive Unit is mA , only DigitalO have drive value 
“Reset state : | = input without any_pull resistor ,O = output without any pull resistor , 
It is die location. For examples, “Left side” means that all the related |Os are always in left side of die 
*?Power supply means that all the-related | Os is in these |O power domain. If multiple powers is included, they are connected together 
in one |O power ring 
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1.3.3 10 pin name descriptions 


This sub-chapter will focus on the detailed function description of every pins 
based on different interface. 


Table 1-3 —- 1O function description list 


|Interface| PinName 
XIN24M — Clock input of 24MHz crystal 


Misc XOUT24M a Clock output of 24MHz crystal 
— Power on reset for chip 


|Description 
ce | ee 
interface clock input 
ve Teasers” 
interface data out 


‘Interface | PinName | Direction| Description 


sdmmc_clkout Oo.” sdmmc card clock. 
= and reponse input. 
sdmmc._datai sdmmc card data input and 
(i=O~3) output. 
SD/MMC samme etece on sdmmc card detect signal, a 0 
Host represents presence of card. 
Controller sdmmc card write protect signal, 
sdmmc_ write _ oe 
a 1 represents write is protected. 
0 | sdmme card reset signal 
sdmmc card power-enable 
sdmmc_ pwr en 
= — control signal 


Interface | PinName_ | Direction| _————Description 
Sdio_clkout eel enim ed Sdio card clock. 


Sdio card command output and 
sdio_cmd 
reponse input. 


a = sdio card data input and output. 


sdio_detect_n sdio card detect signal, a 0 
SDIO Host represents presence of card. 
Controller sdio_write_prt Sdio card write protect signal, al 
represents write is protected. 
Sdio card power-enable control 
sdio_pwr_en a 


Sdio_int_n 0 | sdio card interrupt indication 


the back-end power supply for 
pale PacKene po embedded device 


Interface |  PinName |Direction| _———Description 
emmc_clkout Oo | emmce card clock. 
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Interface emmc card command output and 
emmc cmd 
= reponse input. 


a a emmc card data input and output. 
emmc card power-enable control 
emmc_pwr_en 5 signa 


emmc_rstn_out emmc card reset signal 


Interface Pin Name Direction Description 


CLK 
memory device. 


CLK_N Active-low clock signal to the 
memory device. 


Active-high clock enable signal to 

the memory device 

Active-low chip select signal to the 
CSNi (i=0,1) memory device. AThere are two 

chip select. 

Active-low row address strobe to 
RASN ; 

the memory device. 

Active-low column address strobe 
CASN 

to the memory device. 

Active-low write enable strobe to 
WEN 

the memory device. 

Bank address Signal to the 
Ai(iz0~15) = Address signal to the memory 

device. 
DOi(i=0~31) Bidirectional data line to the 

memory device. 


es Active-high bidirectional data 
DQS2 strobes to the memory device. 


ase Active-low bidirectional data 

cient 0 strobes to the memory device. 

DQS2_N y 

DMi(i=0~3) DMii=0~3) | Active-low data mask signal to the 
memory device. 

ODTi(i=0,1) On-Die Termination output signal 
for two chip select. 

aECeTh 0 DDR3 reset signal to the memory 
device 


__PinName _|Direction| __—_—Description 
flash_wp oO. Flash write- protected signal 


Flash address latch enable 
flash ale ; 
_ signal 


feck ce Flash command latch enable 
NandC = signal 
Flash write enable and clock 
flash wren ; 
= Signal 
Flash read enable and 
flash rdn 
= write/read signal 
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aries Sbits of flash data 
ee ae, ue inputs/outputs signal 


flash_dqs Flash data strobe signal 
flash_rdy Pp Flash ready/busy signal 


flash_csni(i=0~3) 0 ho — signal for 


‘Interface|  PinName | Direction| Description 
i2scdk | ~—O _—| 12S/PCM clock source 
|2S/PCM serial clock 


12S/PCM left & right channel signal 
for receiving serial data, 
synchronous left & right channel in 
eens wo 12S mode and the beginning of a 
12S/PCM group of left & right channels in 
Controller PCM mode 


(8 i2s sdi = | 1 | 12S/PCM serial data input 
channel) |i2s sdo §===~=+| © _ |12S/PCM serial data ouput 


12S/PCM left & right channel signal 
for transmitting serial data, 
synchronous left & right channel in 
12S mode and the beginning of a 
group of left & right channels in 
PCM mode 


[Interface | PinName | Description 


i2s_Irck_tx 


Spi_csny 
SPI (y=0,1) ae spi chip select signal,low active 
Controller 


———— Spi serial data input 


| ——s«éDescription 
LCDC RGB interface display clock 
vacate) 0. |SOCRSE meres Soa 
= eee 
Icdc_vsync pulse, MCU 180 interface CSN 
signal 
LCDC fedc.nome | 0 LCDC RGB interface horizontial 
Icdc_hsync sync pulse, MCU 180 interface WEN 
signal 
fees | 0 lds 
7 MCU 180 interface REN signal 
Icdc_data[23:0] 


___PinName | Direction| Description 
interface | Pin Name _/ Direction Camera interface input pixel clock 
Camera IF 


Camera interface output work 


cif_ clkout aieer 
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Camera interface vertical sync 


cif_ vsync 
Signal 


Camera interface horizontial sync 
cif_ href 
signal 





ee Camera interface 8-bit input pixel 
cif data[ 7:0] data 


|Interface| PinName | Direction| —=———Description 
gps_sign | GPS sign data Input 
GPS |gpsmag | | GPS magdatainput 
gps_clk Pt GPS rf clock input 


| PinName |Direction| Description 
Pwm2 | SO _—| Pulse Width Modulation output 

PWM = |pwml | ~——O_| Pulse Width Modulation output 
| _O __| Pulse Width Modulation output 


|Direction| Description 
ie 
i2c3_sc 


ee UARTO searial data input 

juart0_sout_ | O_| UARTO searial data output 

juart0_rts.n | © ___| UARTO request to send 
UART 


juart0_ctsin | |__| UARTO clear to send 
puarti_sin | |__| UART1 searial data input 
juarti_sout | O__| UART1 searial data output 


juarti_cts.n | O __| UART1 clear to send 
juarti_rtsn | |__| UART1 request to send 


puart2.sin | |__| UART2 searial data input 
uart2_ sout Oo | UART2 searial data output 


‘Interface|  PinName |Direction| _—_—— Description 
ores jusBolD. | USBOTG 2.0 1D indicator 
/HOST 2.0 |tg_drv_vbus_| 0 | USBOTG 2.0 drive VBUS 
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USB1ID / |_| USB HOST 2.0 ID indicator 


USBRBIAS 45 Ohm Reference external 
resistance 


| ———s«séDescription si 


Direction channel microphone PGA 
MICL 
positive input 


LINEL UNEL | Left channel line-in input 


‘vcM |__| Decoupling for voltage reference 
VREF_MIC a ae Microphone bias voltage output 
eae LINER Pt Right channel line-in input 
Codec 


Right channel microphone PGA 
MICR ue 
positive input 
VOUTL 0 Left channel DAC driver amplifier 
output 
VOUTR 0 Right channel DAC driver amplifier 
output 


AOMS Headphone virtual ground 
feedback 
ee Headphone virtual ground 
AOM 
output 


——— Headphone jack detection 





Pirection | oct 2.0Kohm resistor to 
EXTR ground to generate reference 
ae 
TRAN | 0 | TDs negative clock line 
TX3P  O} TMDS positive clock line 
HDMI TXON  O.} TMDS channel 0 negative data line 
TXOP oO. .} TMDS channel 0 positive data line 
TX1N  O.} TMDS channel 1 negative data line 
TX1P  O.} TMDS channel 1 positive data line 
TX2N Oo | TMDS channel 2 negative data line 
— TMDS channel 2 positive data line 
Interface 
caR-apc | SARADC_AINTII -"s SAR-ADC input signal for 3 
(i=0~2) channel 
|Interface|  PinName | Direction| ———— Description 
eFuse EFUSE VP N/A eFuse program and sense power 


1.3.4 RK3128 1O Type 
The following list shows |O type except DDR 10 and all of Power/Ground IO . 
Table 1-4 RK3128 |O Type List 


Type| ——s~éDiagram=— | ~—séiDeesscription | Pin Name 
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Analog IO Cell with 1O 
A a SZ rie EFUSE_VP 


Dedicated Power supply to 
Internal Macro with lO SARADC AIN[2:0] 
voltage 


a Oscillator /O 


Crystal Oscillator with 
internal register 





XIN24M/XOUT24M 





CMOS 3-state output pad Part of digital 
with controllable input and | GPIO 
controllable pulldown (PBCDxXRNC) 


CMOS 3-state output pad Part of digital 
with controllable input and | GPIO 
controllable pullup (PBCUXxRNC) 


Part of digital 
GPIO 
(PICDRNC) 


controllable input pad with 
controllable pulldown 


Part of digital 
GPIO 
(PICURNC) 


controllable input pad with 
controllable pullup 





1.4 Package information 


The package for RK3128 is TFBGA316(RK3128) 
(body: 14mm x 14mm ; ball size : 0.3mm ; ball pitch : 0.65mm) 
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1.4.1 TFBGA316 Dimension 





Fig.1-2RK3128 TFBGA316 Package Top View 


4 
DETAI LA 


CAVITY 








a J DETAIL A 


20:1 


Fig.1-3RK3128 TFBGA316 Package Side View 
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A |e 
Fig.1-4RK3128 TFBGA316 Package Bottom View 


Dimension in inch 
MIN NOM__|_ MAX 
0. 940 
I 6 
13. 90 14.1009 0.. 


P| 12. 350_ 
L | 12. 350_ 
| — | 0.650_ 

0. 010 


Ke 
i 
S 
= 


0. 150 0. 006 





Fig.1-5RK3128 TFBGA316 Package Dimension 
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1.4.2 TFBGA316 Ball Map 


316 



































1 2 3 4 5 6 7 8 

PPR-CSN  pDR_Ad DDR_A1 | DDR_A15 DDR_DQ3 
oie DDR_CKE) DDR_A12 | DDR_A14 = DDR_DMO 

DDR_A10. DDR_A11 DDR_DQ7 

DDR_AO DDR_A3. DDR BA2 DDR_WEN DDR_BAO| DDR_A8 

DpR_Ag  DDR_A2 PPRPAS opr a7 | DDR_AS DDRLGAS ' DDR_BAT 

ae PORES DDR_A6 DDR_DQ' 

DDR_A13 a a a ae DDR_DQ9 | DDR_DQ8 CVDD1 alae 
DDR_DQ1 ppm DM DDR_Da2 DDR_Da DDR_VDD 
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9 10 11 
DDR_DQ1 
6 
aii DDR DQa4 
DDR_DQ1 
7 
DDR_DQ5 | DDR_DM2 
DDR_DQ1 
9 
ey DDR _DQe2 
en’ CVDD6 ahaa 
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12 


DDR_DQ2 
1 


DDR_VDD 
8 





13 14 15 16 17 18 19 20 
GPIO0_D1/|GPIO0_D6/ 
ee DDR _DQO a a UART2 CT SDMMC1_ 
SN PWR 
opr oe CODEC A CODEC A) CODEC A CODEC MI GPIO1_B4/ ae. 
- OR OM OL CBIAS | SPLCSN1 | ioG3-scL 
GPIO0_DO/ 
CODEC_H CODEC_Al|UART2_RT GPIO0_C4/ 
PDET L smpmic__ | @P!03_°8 ow Cec 
SLEEP 
GPIO0_A3/ 
CODEC _A CODEC Al 12C1_SDA/ ea Gpiog c4 |GP!O0_Ad/ 
VDD R | spmmci_/SPMNG0_ —©4 i500. SCL 
CMD 
GPIO1_At/ GPIO1_A2/ GPIO1_A0/ 
GPIO0_B7/|CODEC._ MI CODEC MI GPIO0_At/ 12S_SCLK/|128 LRCK _|12S_MCLK/ 
HDMI HPD) CL CR 12C0. SDA SDMMC1_| RXx/SDMM_ SDMMC1_ 
DO/PMIC_S C1 D1 (CLKO/XIN_ 
GPIO0_A7/ 
GPIO3_C5/HDMI_ SDA ieee ie 
/12C3_SDA = 
Gpio1 ag/_GPIO1_A4!| GPIO1_AS//GPIO1_B3/ GPIO1_B0/ 
AS! 9g spo/s| 128 SDI/S UART1_RT UART1_CT 
VCCIO4 12S LRCK_| buvict D DMMC1_D SN/SPI_CS/SN/SPI_CL| G@P!OS_¢7 
TX 
D 3 NO K 
GPIO0_B4/ Go 16p go) GPIO1_B1/ GPIO1_B2/ GPIO1_Co/ 
CVDD5 = TEST 128_LRCK_ 8-80! UART1_TX UART1_RX) SDMMCO_ 
TX z /SP|TXD | /SPLRXD  CLKO 
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DDR_DQ1 
5 


XOUT24M 


DDR_DQ1 
3 


DDR_DQ1 
4 


XIN24M 


DDR_DM3 


A/GPLL_DV 
DDI1 


DDR_DQ2 
4 


DDR_DQ2 
7 


DDR_DQ2 
9 


DDR_VDD 
3 





DDR_DQ2 
3 


C/DPLL_ DV 
DD11 





DDR_DQ3 
0 


PLL_VCCIO 





DDR_DQ3 
1 


VCCIO1 








GP1O2_C2/ 


GPIO2_B7/ 





GPIO2_C3/ 
LCDC_D17 
/EBC_GDP 
WR0O/GMA 


GPIO2_C1/ 
LCDC_D15 
/EBC_GDO 
E/GMAC_R 
GP1IO2_D1/ 
LCDC_D23 
/EBC_GDP 


| WR2/GMA 





GP102_C5/ 
LCDC_D19 
/EBC_SDS 
HR/I2C2_S 


GPIO2_C0/ 
LCDC_D14 
/EBC_VCO 
M/GMAC_ 





GPIO2_C7/ 
LCDC_D21 
/EBC_BOR 
DER1/GPS 


GPIO2_C4/ 
LCDC_D18 
/EBC_GDR 
L/l2C2_SD 





GPIO2_C6/ 
LCDC_D20 
/EBC_BOR 
DERO/GPS 


GPIO2_B1/ 
LCDC_HS 
YNC/EBC_ 
SDLE/GMA 








GPIO2_B3/ 
LCDC_DE 
N/EBC_GD 
CLK/GMAG 





GPIO2_B5/ 
LCDC_D11 
/EBC_SDC 
E3/GMAC_ 


HDMI_AVD 
D33 





GPIO2_B4/ 
LCDC_D10 
/EBC_SDC 
E2/GMAC _ 


HDMI_EXT 
R 





GP1O2_B6/ 
LCDC_D12 
/EBC_SDC 
E4/GMAC _ 


GP1O2_B0/ 
LCDC_CLK 
/EBC_SDC 
LK/GMAC _ 





HDMI_ DVD 
D1V1_1 





GP1O2_B2/ 
LCDC_VSY 
NC/EBC_S 
DOE/GMA 


GP1O2_D0/ 
LCDC_D22 
/EBC_GDP 
WR1/GPS _ 


DDR_VDD 
2 


DDR_VDD 
1 


LVDS/MIPI 
_VCC1 


LVDS/MIPI 
_VDD11 





VDAC_AV 
DD 


VDAC_AG 
ND 
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USBO_ID 





VCCIO3 


GPIO1_C3/ 

SDMMCO_ 

D1/UART2 
_RX 


GP1O1_C4/ 

SDMMCO._ 

D2/JTAG_T 
CK 


GPIO2_A4/ 
FLASH_RD 
Y/EMMC_C 
MD/SFC_C 


GP1O3_D7/ 

CIF_PDNO/ 

TEST_CLK 
O 


GPIO0_B3/ 

l2S_LRCK_ 

RX/SPI_TX 
D 


GPIO0_B6/ 
l2S_SDI/S 
PI_CSNO 


GPIOO_B1/ 
I2S_SCLK/ 
SPI_CLK 





GP102_A3/ 

FLASH_RD 

N/SFC_CS 
N1 


GP1O1_D6/ 
FLASH_D6 
/EMMC_D6 
/SPI_CSNO 





GPIO2_A6/ 
FLASH_CS 
0 


GPIO2_A0/ 
FLASH_AL 
E/SPI_CLK 





GPIO0_C7/ 
FLASH_CS 
1 


GPIO2_A1/ 
FLASH_CL 
E 





GP1IO1_C2/ 

SDMMCO_ 

DO/UART2 
_TX 


GPIO1_B6/ 
SDMMCO_ 
PWR 





GPIO1_A7/ 
SDMMCO_ 
WP 


GPIO1_C5/ 
SDMMCO_ 
D3/JTAG_T 
MS 
GPIO2_A7/ 
FLASH_DQ 
S/EMMC_C 
LKO 





GPIO0_B5/ 


NPOR 




















VDAC_IOU 
TN 


VDAC_IRE 
F 


USB_AVD 
D33 


USB_DVD 
D11 











LVDS/MIPI 
_EXTR 
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ADCIN1 


USBO_VBU 


S 





ADCIN2 


10 





11 
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CIF_D6/TS 
_D6 


CIF_CLKO/| GPIOO_D4/ 


14 


GPIO0_C1/ 

CARD_IO/ 

UARTO_RT 
SN 


15 





GP101_D0/ 
FLASH_DO 
/EMMC_DO 
/SFC_SIOO 


CIF_D7/TS 
_D7 





GPIO1_D7/ 
FLASH_D7 
/EMMC_D7 
/SPI_CSN1 


GPIO0_D3/ 
PWM1 





GPIO1_D4/ 
FLASH_D4 

/EMMC_D4 
/SPI_RXD 


GPIO2_D2/ 

CARD_RS 

T/UARTO_ 
TX 





GPIO1_C7/ 

FLASH_CS 

3/EMMC_R 
ST 


GPIO1_D5/ 
FLASH_D5 

/EMMC_D5 
/SPI_TXD 


GPIO1_D2/ 
FLASH_D2 
/EMMC_D2 
/SFC_SIO2 





GPIO2_A2/ 

FLASH_W 

RN/SFC_C 
SNO 





CIF_CLKI/T 
S_VALID 


CIF_DO/TS 
_DO 


GPIO0_D2/ 
PWMO 


GPIO1_C6/ 

FLASH_CS 

2/EMMC_C 
MD 








CIF_D3/TS 
_D3 


16 





CIF_D1/TS 
_D1 


CIF_HREF/ 
TS_FAIL 


GP1IO2_A5/ 

FLASH_W 

P/EMMC_P 
WR 





CIF_D2/TS 
_D2 


GP102_D3/ 

CARD_CL 

K/UARTO_ 
RX 


17 





GP1IO3_D2/ 
IR 


18 





GPIO1_C1/ 
SDMMCO_ 
DET 


T/UARTO_ 
CTSN 





GPIO3_D3/ 
SPDIF 


19 





CIF_PDN1/ 
GPIO3_B3 
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1.5 Electrical Specification 
1.5.1 Absolute Maximum Ratings 


Table 1-5 RK3128 absolute maximum ratings 


Related Power Group —_| Max | Unit 


AVDD,CVDD, 
DC supply voltage for Internal USB DVDD11,HDMI_DVDD1V1 TBD V 
digital logic 1 
DC supply voltage for Digital 
GPIO 
(except for SAR-ADC, PLL, USB, - VCCI O2,VCCIO3,VCCIO 
DDR IO) 


DC supply voltage for DDR 10 a VDD Poy 


Ee aaiaaall ee 
of SAR-ADC SAR AVDD33 
PLL_VCCIO 33 
DC supply voltage for Analog part | A/DPLL_DVDD11,C/GPLL_DVDD 
of PLL 11 yt 


Se eon 
of USB OTG/Host2.0 USB AVDD33 

of HDMI HDMI AVDD33 

of Acodec rs © an AVDD 


Analog Input voltage for 
SAR-ADC 


Analog Input voltage for 
DP/DM/VBUS of USB 
OTG/Host2.0 
i a oc 
butter of GPIO 
See genre rome ae 
buffer of GPIO 


/Storage Temperature sid 





Absolute maximum ratings specify the values en which the device may be damaged 
permanently. Long-term exposure to absolute maximum ratings conditions may affect device 
reliability. 


1.5.2 Recommended Operating Conditions 


Table 1-6 RK3128 recommended operating conditions 


|_Parameters | Symbol | Min_| Typ | Max _| Units _ 


AVDD,CVDD, 
[Internal digital logic USB DVDD11,H 
Power a DVDD1V1_ 


Digital GPIO TCCTGL VCCIO2, piel 
Power(3.3V) VCCIO3, VCCIO4 


DDR 10 (DDRII! mode) | Wyn yop Abe a <= 
Power = 


DDR 10 (LVDDRII! 


DDR VDD 1.28 1.35 1.45 
mode) Power os 


PLL Analog Power PLL_VCCIO 
PLL Analog Power ee ee 
g ‘C/GPLL DVDD1 
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SAR-ADC Analog Power | SAR _AVDD33 


SAR-ADC external 
reference Power 


USB OTG/Host2.0 
Analog Power(3.3V) 
USB OTG/Host2.0 
external resistor 


VREF 


0. 2* 0. os 
SAR_A SAR_A 
era caf ae | 
USB_ AVDD33 2. 297 


3.63 


TV EncoderAnalog 


ADDHV6 
Power 


2.97 3.63 


voltage 


ar 


| Operating Temperature | Temperature 


1.5.3 DC Characteristics 





Table 1-7 RK3128 DC Characteristics 


ee eK |} Typ — 


Input Low Vil 
Voltage 


fee 
Voltage 

samen [ve [Naw [oo [oe 
Voltage 

Voltage 

Point 


Schmitt trig 

Low to High 

threshaié 1.36 1.6 1.86 V 
point 

threshold 0.93 1.09 1:3 V 
point 
Pullup 
foe fe 
Pulldown 
= 8 ee. 
i+ 0.3 
(i=0~6) 


Input High 


High to Low 
0.125 


(i=O~2) 


Voltage 


Schmitt trig 
VREFi + 
VREFi - 


Input Low 
@DD | Voltage (i=0~2) 


VDDIO_D 
mode | Output High Voh_ ddr | DRi- 0.28 
Voltage (i=0~6) 


Vol_ddr 


Vil_ ddr 0.125 
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PLL 


HDMI 


Voltage 
Input 
termination 


resistance(O 
DT) to 
VDDIO_DDRi 
/2 (i=0~6) 


2 ( 
Input High 
Voltage 





Input Low 
Voltage 7 


Input High 


Voltage 


Input Low 
Voltage 


single-ended 
high level 
output 
voltage, 

VH( when 
sink 
<=165Mhz) 
single-ended 
high level 
output 
voltage, 

VH( when 
sink > 
165Mhz) 
single-ended 
low level 
output 
voltage, VL 
(when sink 
<= 165Mhz) 
single-ended 
low level 
output 
voltage, VL 
(when sink > 
165Mhz) 
single-ended 
output swing 
voltage, 
Vswing 
single-ended 
standby (off) 
output 
voltage, 
single-ended 
standby (off) 
output 








Vih_ ddr 







Vil_ ddr 





0.7*VDDI 
O_DDRi 
(i=0~ ~6) 


HDMI_ AV 
DD33-10 
MV 


HDMI. AV 
DD33- 
200mv 


HDMI_ AV 
DD33 - 
600mv 


HDMI_ AV 
DD33- 
700mv 





HDMI_ AV 
DD33 - 
1O0mv 
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150 
15 
50 


oe 


ca 
_DDRi 
(i=0~6) 


DVDD_iPLL 
(i=A,D,CG) 


HDMI AVD 
D33+10mv 


HDMI AVD 
D33+10mv 


HDMI AVD 
D33-400mv 


HDMI AVD 
D33-400mv 


HDMI AVD 
D33+10mv 
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current 


1.5.4 Recommended Operating Frequency 


Table 1-8 Recommended operating frequency for PLL and oscillator domain 


| Parameter | Condition | | Symbol | MIN | TYP | MAX | Unit 
1.1V , 25°C 24 | 24 | 24 
XIN Oscillator XIN24M 
DDR PLL 1. i 25 oe °C ddr_pll_clk | N/A | N/A | 1176. 
| 0.99V, 125°C | N/A | N/A | 950. 


cwa_|-Na'| 1086 


0.99V ,125 °C 


aera 99V , 125°C pMAL NAL Te 
| 11V,25° |N/A | N/A | 900 | 
GENERAL PLL general_pli_clk | N/A | N/A | 940 
0.99V , 125 °C 


Table 1-9 Recommended operating frequency for CPU core 


_Parameter_|__Conditign ____Symbel_MIN_TYP_MAX _Unit_ 


PNA NIA | 780 
1.21V, baa <c | CORE SRC CLK ae 





LAV, po C 
1.21V, ce ae °C aclk_core_pre TBD 
| 0.99V, 125°C 





Table 1-10 Recommended operating frequency for PD CPU domain 


|Parameter | Condition | | Symbol __| MIN | TYP | MAX | Unit_ 
1.1V,25°C 
1.21V , ees. °C CPU_ACLK 
0.99V,, 125 °C 


nterconect 20/406 1.21V , -40°C CPU HCLK we we 


2284 8 99V , 125 °C 


|N/A | N/A 
aie nae °C CPU_PCLK | N/A | N/A | 90 | MHz 
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1.1V,25 °C N/A | N/A | 900 


1.21V,-40°C | DDR PHY1X_ CLK 





pws [wa | 400 


Table 1-11 Recommended operating frequency for PD PERI domain 


| Parameter | Condition | Symbol | MIN| TYP | MAX | Unit_ 
1.1V, 25°C N/A | N/A | 470 
1.21V, a ae °C | PERI ACLK ol 


rat wa | 160 
it, haw. evan tt 
0.99V,, 125°C PN/A | N/A 
aioe 

1.21V,-40°C | PERI PCLK 

0.99V, 125°C 
tee 
NANDC | 1.21V,, -40 °C | FLASH HCLK 
0.99V, 125°C 

| 11V,25°C_ 

USBOTG | 1.21V, ae C a char 
0.99V, 125°C - 


UARTO/1/2 121V, wee °G /1.21V,-40 °C | UART1_CLK/ 


_ 
& 
O 


SDMMC/SDIO LOY ae alan ae MHz 





0.99V , 125°C Pata 
1.21V,-40°C | eMMC CLK 
0.99V , 125°C ae 


OS 1.21V,-40°C | 12S CLK 50 | MHz 


eMMC 


0.99V ,125° 
1.1V,25° 


SPIO 1.21V , -40 °C SPIO CLK MHz 
0.99V , 125° 
SAR-ADC 1.21V , -40 °C | SARADC_CLK MHz 


me > R | rR | U1] OO] oO 
N | NIN | OO}; oO} © 


0.99V ,125° 


TimerO/1 1.1V,25° TIMERO_CLK/ 
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foals 
|N/A | N 
|N/A | N 
1.1V,25° PNA | N 
N/A | N 
|N/A |N 
NAL 


24 | MHz 
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1.21V, -40°c | TIMER1I_CLK 


Cs 
wa | WA | 140 


~~ | TIMERO_ PCLK/ 
0.99V ,125 °C 


Table 1-12 Recommended operating frequency for PD VIO domain 


| Parameter | Condition | Symbol | MIN | TYP | MAX | Unit _ 
1.21V,-40°C| DISP_ACLK | N/A | N/A_ 
Display AX| | 0.99V, 125°C Pane) asa Oe Me 
interconnection os 
1.21V,-40°C| DISP HCLK 
/0.99V, 125°C 


0.99V, 125°C 125°C |N/A N/A 


1.21V, pean °c | LCDC1_DCLK 


1.1V, a °C N/A | 100 


1.21V , -40°C | 10 CIF CLKIN 


0.99V,125°C N/A | N/A | 100 








Table 1-13 Recommended operating frequency PD GPU domain 


| Parameter | _Condivion __Symbol_| MIN | TYP _MAx| Unit 
ik SS }1.21V , -40 °C | GPU_ACLK MHz 
Pa Dna | 300 


Table 1-14 Recommended operating frequency for PD_ VIDEO domain 


ia alee 
| av 258e | |N/A Carag 
0.99V,, 125°C 
eects 
hclk vepu 





0.99V,, 125°C |N/A 


cwa | NA | 420 


1.21V , -40 °C | VDPU_ACLK MHz 
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1.21V , -40 °C N/A N/A | 220 


0.99V ,125 °C N/A N/A 150 


1.5.5 Electrical Characteristics for General 1O 
Table 1-15 RK3128 Electrical Characteristics for Digital General 1O 


Symbol |__Test condition | Min | Typ | Max | Units” 
current 
leakage current 

_ Vin = 3.3V, pulldown 


current 


sag NP | eo || 0 | on 

enabled 

Sey PP [wo [wa | ox 

Low level input disabled_ 

_ ng eo eo [wo | 
enabled 


1.5.6 Electrical Characteristics for PLL 
Table 1-16 RK3128 Electrical Characteristics for PLL 


| __ Parameters | Symbol | __Test condition | Min | Typ | Max | Units _ 
eee lee Longe | [we [oe 
A * 
a tt pee FBDIV@ 400 | N/A | 1600 


Output clock en 
ae mane Fout Fvco/POSTDIV® N/A | 1600 
ciated ANOS 3V/1.1V 
@ 3.3V/1.1V, 
ma [Lock time® ate 24M,REFDIV=1 Fea [ass [ 
neten Power 
Fyco = LOOOMHZ, 
iiae ee - . 
(normal mode) 
VDD Power 
consumption N/A @3.3V/1.1V, 25 N/A 3 UW/MHz 
(normal mode) 


BYPASS=HIGH , PD= 
Power LOW , 
consumption N/A Fin = 24MHz, Fout = N/A | N/A | N/A uW 
(bypass mode) 24MHz, @3.3V/1.1V, 
25 °C 
Power 
consumption _ ‘ 
(power-down N/A PD=HIGH, @27 °C N/A | 10 N/A UA 
mode) 


Notes : 


®REFDIV is the input divider value; 
FBDIV is the feedback divider value; 
POSTDIV is the output divider value 
®Lock Time is 1000cycles of input clocks in typ, and 1500cycles of input clocks 


@3.3V 
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In max. 
©Current scale as (Fvco/1GHz)*? 


1.5.7 Electrical Characteristics for SAR-ADC 


Table 1-17 RK3128 Electrical Characteristics for SAR-ADC 


Test 


ADC resolution po NA 0 NA its 


Conversion speed 


Differential Non Linearity |DNL | | N/A | N/A | N/A LSB 
Integral Nn Linearity [INL | | NA | N/A |N/A LSB 





Gain Error ae N/A NA N/A %FS 
Offset Error Eoffset 
[a 
; 0.01* 0.99* 
Input Range CH[ 2:0] inoue SAR AVDD33 “ SAR AVDD33 
Input Resistance 
Input Capacitance a ee N/A 
Sampling Clock pt NA 200 NA KH 


Main Clock Frequency [CLK | | NA 2 | NAM 


Clock 
fon taterey ___{ ft aN nice 
eecmae [wo [ome [we Te 
to sth harmonic) Fin= ~99K 60.58 
agers [oon [etcoge | ow [tag [we 
Range Fin= =99K 67.14 
a ae as 
Distortion Fin=99K -69.94 
Bema’ [oo [eicage [we [geet eo 
Distortion Fin= ~99K -68.85 

ellie LOK 9.92 
eve wonberoais [eves [ERTS [wa | 8% [WA ts 
atverawmee [wet [yw Tuonal lot Samal ¥ 
SARADC AVDD33 SARADC AVDD33 
SaeelMoc wom) | Awan ow 
Current( SARADC VDDA) 


|Digital Supply Current | | CE CUNA | NA 5A 

ES 
Current 

Power Down Current | | NA] NA |N/A 

NA NA NA CF 5 


1.5.8 Electrical Characteristics for USB OTG/ Host2.0 Interface 
Table 1-18 RK3128 Electrical Characteristics for USB OTG/Host2.0 Interface 
1.5.9 Electrical Characteristics for HDMI 


CS CC a rT ere 


a USB AVDD33 
Supply current; Current From 
Vin=0 or 1) USB _DVDD11 USB_AVDD33 = 3. me || USES le) ne 


Classic mode Current From USB _DVDD12 
active(quiescent conte AVDD33 


Supply current; /Current From From 
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Vin=0 or 1) USB DVDD11 


Current From 
peave SHEP Current From 
FS Current From 
Active supply Current From 
LS transmit(CL=50 | Current From 
Active supply Current From 
Current From 
Suspend mode Current From 
USB DVDD11 NRG) > ai 


Table 1-19 RK3128 Electrical Characteristics for HDMI 





Parameters Symbol ies : M Max | Units 
condition 
4 


in | Typ 
time(20% -80%) P 
SUePeHGGE. miak 15% of full differential : 
amplitude(Vswing* 2) P 
25% of full differential : 
amplitude(Vswing* 2) P 
Intra-pair skew 0.15 
at transmitter N/A N/A i? ps 
Thit 
connector, max 
inter-pair skew 0.2 
at transmitter N/A N/A : ps 
Tpixel 
connector, max 
TMDS 0.25 
Differential clock N/A N/A i ps 
i Thit 
jitter, max 
1.5.10 Electrical Characteristics for DDR 1O 


Table 1-20 RK3128 Electrical Characteristics for DDR |1O 


Test 
Symbol ction 
DDR |O power 
Standby current, cia 
ODT OFF 


Input leakage 
current, SSTL 


undershoot, max 


mode, 
unterminated 


@LVDDR3 current 
mode DDR |O power @1.35V, N/A ie 
quiescent current 125°C 
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1.5.11 Electrical Characteristics for eFuse 
Table 1-21 RK3128 Electrical Characteristics for eFuse 


Test 
[parameters | symbol Sifon in| Tye | Max | Uns 
mode current 


power-down | power-down lod vdd N/A | N/A | N/A uA 
mode current — 

Peak Peak program 

program SORRGHIE | prog N/A | 20.8 

current 


1.5.12 Electrical Characteristics for TV Encoder 


Table 1-22 RK3128 Electrical Characteristics for TV Encoder 
Test 


Parameters Symbol Panaitian Min Typ Max Units 


Bandgap Voltage Vog | | NA eet NA 
Reference Resistor | E96 series | N/A 1130 
Reference Current po NA oF NA mA 


Programmable 
through 
dacxXgc5..0 
word (external 
load of 
37.50hm) 
Refer to 
Operating 
Modes for 
details 





Output Full Scale Current 





Resistive Load - a8 | NA ohm 
Offset Error NA 


matching) 
mer wtmor | ~ 1 |e aa | o_o 
DNL —“—tis—“—*é—CsisdrYSC“(  fs=34mA | NA 0.5 | N/A |S 
ye Rate mk ANA 
fe. | 1 


ie a Rate 


Complete 
Startup Time shut-down to 

normal 

operation 


Details on 


Cable Sensing 
Cycle Timing 
Diagram 


Fout=5MHz, 
lfs=34mA, 
SFDR RL=37.50hm, 
SFDR | Fs=300MHz 
Fout=1MHz, 


Cable sensing Cycle time 





53 


RK3128 Datasheet Rev 0.6 


RL=37.50hm, 
FS=300MHz 


Fout=5MHz, 

lfs=34mA, 

RL=37.50hm, NIA 54 N/A dBc 
FS=300MHz 

Fout=1MHz, 

Ifs=34mA, 

RL=37.50hm, NA 57 N/A dBc 
FS=300MHz 

High bie at 


Digital Current( — FSs=300MHz aa N/A 


High Voltage 
Power down current Analog supply N/A 60 N/A uA 
and digital 


1.6 Hardware Guideline 
1.6.1 Reference design for RK3128 oscillator PCB connection 








RK3128 only use one oscillator, and its typical clock frequency is 24MHz. The oscillator will 
provide input clock to four on-chip PLLs. 


@ External reference circuit for oscillators with 24MHz input 


In the following diagram ,Rf is used to bias the inverter in the high gain region. The 
recommend value is 1Mohm. 

Rd is used to increase stability, low power consumption, suppress the gain in high frequency 
region and also reduce -Rd of the oscillator. Thus, proper Rd cannot be too large to cease the 
loop oscillating. 

Cl and C2 are deciding regard to the crystal or resonator CL specification. 

the value for Rf,Rd,C1,C2 must be adjusted a little to improve performance of oscillator based 
on real crystal model . 


In RK3128, the crystal oscillator |/O cells have embedded internal resistor, so we need not 
add feedback resistor (Rf) as above description. 


Oscillator I0 





Fig.1-7 External Reference Circuit for 24MHzOscillators 
1.6.2 Reference design for PLL PCB connection 
The following reference design is suitable for PLL in RK3128. 
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For optimal jitter performance it is suggested to place external decoupling capacitorson the 
boardbetween VDDHV-VSS(PLL_VSS1) and 

VDDPOST-VSS(PLL_VSS2) . VDDREF is typically connected to the global chipsupply and does 
not require dedicated decoupling. 

[It is recommended to use at least one large capacitor (e.g. 4.7UF) capacitor for each separate 
supply.Additionally, a 1OOnNF and 10nF capacitor may be placed in parallel since the lead 
inductance of the4.7uF capacitor may be large. 

Capacitors with minimal lead inductance should be selected. Ceramic type capacitors work 
well. Thecapacitors should be placed as close to the package pins as possible. No series 
impedance shouldbe added anywhere on the board, and impedance to the voltage source 
Should be minimized. 


1.6.3 Reference design for USB OTG/ Host2.0 connection 
In RK3128 there are USB OTG and USB Host2.0 interface, and they share a common PHY. 
@ Decouple Capacitance 


We should include decoupling and bypass capacitors at each power pin in the layout. These 
are shown schematically in Figure 1-9. Place these components as closely as possible to the 
power pins. 


@ Differential Lines 


The differential lines should be routed together, minimizing the number of vias through 
which the signal lines are routed. Layout the differential pairs with controlled impedance of 
100 ohm differential. 


USB 
Connector 














Fig.1-8RK3128 USB OTG/Host2.0 differential lines requirement. 


If high-speed signals are routed on the Top layer, best results will be obtained if the Layer 2 is 
a Ground plane. Furthermore, there must have only one ground plane under high-speed 
Signals in order to avoid the high-speed signals to cross another ground plane. 


BAD 
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Fig. l-9RK3128 USB OTG/Host2.0 ground plane guide. 
@® Component Placement 


It is very important to not create stubs on the high-speed lines, to avoid that, the placement 
of component should be the closed as possible from D+ and D- lines, like shown in the 
following figure. 





O . 
Fig.1-10RK3128 USB OTG/Host2.0 component placement. 
1.6.4 Reference design for HDMI Tx PHY connection 


In RK3128, the following diagram shows external PCB reference design for HDMI Tx PHY.It 
mainly introduces how to connect the TMDS channel, DDC channel, CEC channel and HPD 
signal of RK3128 HDMI Transmitter to the 

HDMI port type A. 


@  TMDS channel 


@ DDC channel 


U2 

TASP 10 | 

a CK+t GND 
TX3N 
TXON 9 | tuo. Gnp --& , 
— 4) TMt+ GND 
TX2N J TN2- GND 20 | 
porn sda . 
port scl 15 aarl GND | 
cee 13-1 CEC GND }+-#4 
| RSVD | 
HPD PORT 1¢ 2% 

as HPD GND 
sv ot sy 


Fig. l-11RK3128 HDMI 
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RK3128 can accept DDC_sda/DDC_ scl 5V voltage input, it’s no need to add additional 


Transmitter to transfer the DDC_sda/DDC_scl from 5V to 3.3V outside the chip. 


CEC channel 


RK3128 can accept CEC 5V voltage input, it’s no need to add additional Transmitter to transfer 
the CEC from 5V to 3.3V outside the chip. 


HPD 


ESD 


= % 


GND 


HDMLPORT VDD33 


GND 





Fig.1-12RK3128 HDMI CEC interface reference connection 


If ESD suppression devices or common mode chokes are used, place them near the HDMI 


connector. 


1.6.5 Reference design for Audio Codec connection 


TX3N 
TXA3P 


TXON 
TXOP 


TX1IN 
TAIP 


TX2N 
TX2P 


GND 


GND 





U10 
1 
9 
3 8 
4 7 
6 
RCLAMP0524P 
UT1 
1 1 
9 
8 
4 vi 





RCLAMP0524P 


TXSN 
TX3P 


TXON 
TXOP 


TX1N 
TX1P 


TX2N 
TX2P 


GND 


GND 


Fig.1-13RK3128 HDMI ESD interface reference connection 


In RK3128, the following diagram shows external PCB reference design for Audio Codec. 
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Fig.1-14RK3128 Audio Codec interface reference connection 


As above diagram shows, the MICL and MICR are each connected with a MIC through a Luf 
CAP, the LINEL and LINER have the same function as the MICL and MICR. The R1 and C3 are 
formed a filter for the MIC, and the R2, C4 have same function. The VREF_MIC Is used for bias 
the MIC through a resistor. The resistor value should be changed according the MIC. The AVDD 
Should be supplied by 3.3V. The CAP connected with AVDD should be placed as close as 
possible 

The VCM is connected with GND through a 4.7Uf CAP. The CAP should be placed as close as 
possible. The VOUTL and VOUTR could be connected with a speaker or an earphone. When 
connecting with a speaker, they could connect it directly. When connecting with an earphone, 
they should connect it through a 100uF CAP. The J19 and J 20 are dip-switches, and you could 
select a speaker or an earphone as the output. 


1.6.6 RK3128 Power on reset descriptions 


NPOR is hardware reset signal from out-chip, which is filtered glitch to obtain signal sysrstn. 
To make PLLs work normally, the PLL reset signal (pllrstn) must maintain high for more than 
lus, and PLLs start to lock when pllrstndeassert, andthe PLL max lock time ts 1500 PLL 
REFCLK cycles. And then the system will wait about 138us, and then deactive reset signal 
chiprstn. The signal chiprstn is used to generate output clocks in CRU. After CRU start output 
clocks, the system waits again for 512cycles (21.3us) to deactive signal rstn_ pre, which is 
used to generate power on reset of all IP. 








npor 











sysrstn 








pllrstn 




















chiprstn 








< 138us > 





rstn_pre | 
_  21.3us 
(IP reset) : : 








Fig.1-15 RK3128 reset signals sequence 
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